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5. PRESENTATION: Oral Presentation
6. ABSTRACT TEXT

We describe our fiber length measurement effort where we are attempting to measure two fibers
relative to one anther to 50 picometer accuracy. In a fiber based full aperture metrology (FAM) -
presented elsewhere in this conference - one of the most critical measurement is the relative phase
of the fiber output beams. This phase knowledge translates to fiber length measurement in our
system.

In our fiber length measurement testbed, a single fiber laser source is split into two paths by a 2x2
polarization maintaining coupler. Each of the fiber arm passes through an acousto-optic frequency
shifter for heterodyne detection and a fiber squeezer. The reflected beams from the fiber tips are
combined at the 2x2 coupler and its phase is measured. The reflected signal phase should have
twice the single pass phase (or pathlength) difference in the absence of non-reciprocity. The
transmitted signal from the two fiber tips are combined interferometrically and its phase is
compared to that of the reflected signal. If the difference in the signals is less than 50 pm in the
presence of fiber perturbation, we can confidently declare that the output phases of the two fiber
sources in FAM can be measured to the required accuracy of SIM.

One key technique that we have developed for the fiber length measurement is the use of fiber
squeezers. We will show that the noise that arises from backreflections and polarization coupling
in the fiber must be suppressed and that the cyclic averaging by modulating fiber length in a
proper manner can achieve this goal. )
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